This paper demonstrates that vertically aligned private or public organizations are capable of generating strategic trade advantage similar to that acquired through direct government export subsidization. The model considers two forms of vertical coordination that lead to advantageous trade positions in international markets: upstream vertical restraint and downstream equity sharing. Such practices are commonly employed both by state trading agencies and by private firms in nations with lenient antitrust laws. The finding has important implications under new World Trade Organization (WTO) rules intended to reduce government intervention in international transactions. Recent reforms in the WTO favor nations that sanction highly refined vertical linkages between firms, while nations with stringent antitrust legislation have an incentive to negotiate for greater harmonization of international laws.
VERTICAL COORDINATION
Existing analyses in the international trade literature typically presume that only governments are capable of generating precommitment mechanisms to capture strategic trade benefits. To the best of our knowledge, there has been no analysis of strategic trade incentives in the context of private precommitment mechanisms. The omission is rather surprising given that these methods are well defined in firm-level principal-agent models.4 These papers focus on the case in which strategic precommitment is accomplished through delegation within a single institution. Our paper deviates from this framework to consider the case of arm's-length transaction in which the agent signing the contract remains a separate corporate entity. The formal structure is thus similar to that examined in the vertical separation literature, though unique connections are made here between vertical structure, antitrust law, and international trade.5 In particular, the present analysis considers the case in which exchange that occurs between firms is subject to review by a national antitrust authority, and, consequently, highly refined vertical linkages may be allowed in some nations while prohibited in others.6 Current antitrust standards vary widely across nations. In the United States and in most European Union (E.U.) nations, for example, legislation governing vertically coordinated transactions (hereafter, vertical antitrust law) limits the formation of vertical arrangements such as keiretsu and chaebols and encumbers the development of government-sanctioned export marketing boards. The E.U. has recently worked toward harmonization in a system of minimal merger control regulations and intends to expand harmonization principles to Central European, east European, and Mediterranean nations. However, many other countries, particularly those in developing regions, still lack a sophisticated legal system governing anticompetitive behavior.7 Indeed, as Ernst-Ulrich Petersmann notes, the cur- Direct integration may be possible in some cases, although a proposed merger between upstream and downstream producers is also likely to involve antitrust scrutiny. 7 The movement toward international harmonization of antitrust law is still in its infancy. In 1993, a draft of the international antitrust code (DIAC), which outlines various per se laws and rules of reason on horizontal and vertical restraints, was provided to the WTO. See rent degree of antitrust cooperation among nations is "widely regarded as inadequate," and the possibility of an emerging worldwide competition authority "is not a politically realistic short or medium-term option."8
The body of antitrust law that governs vertical transactions may play an important role in determining the source of comparative advantage along a production chain. Specifically, trade distortions may emerge through asymmetric antitrust legislation as nations that allow highly refined vertical linkages gain comparative advantage in the production of finished goods while nations with stringent antitrust laws acquire comparative advantage in the production of raw materials. Given the fact that downstream industries are typically high-value-added stages of production, the source of comparative advantage in vertically structured sectors is of particular policy concern.
The remainder of the paper is organized as follows: Section II presents a theoretical model of international trade in a vertically structured sector composed of a competitive upstream raw material industry and an oligopolistic downstream final goods market. Section III presents our analysis regarding two primary forms of vertical control: upstream vertical restraint and downstream equity sharing. Section IV discusses implications for policy analysis, and Section V concludes.
II. THE FORMAL MODEL
The model considers a vertically structured sector composed of a competitive upstream raw-material industry and an imperfectly competitive downstream producer of a final good. The raw-material industry in each country produces a homogeneous input at constant marginal cost, c, which is sold to a single downstream firm and costlessly transformed via a Leontief technology into homogeneous output of a final good.9 The final good is then sold in an international market, composed of a domestic and a foreign firm, which are labeled firms 1 and 2, respectively. Strategic interaction between the firms is modeled as a three-stage game, the timing of which is described as follows. In the first stage, the contract stage, the domestic downstream firm writes an observable and nonrenegotiable contract with one or more of its input suppliers. The contract specifies the wholesale price of the input w, the upstream firms share of downstream profits oa, and/or a fixed transfer F. In the second stage, the acceptance stage, the upstream supplier either accepts or rejects the contract. If the contract is rejected, then the domestic firm purchases the input on the spot market at marginal cost c. In the third and final stage, the output stage, the domestic and foreign firms compete in an international Cournot-Nash oligopoly.
Such a sequence of events accords well with the contract design of marketing agents in State Trading Enterprises. For example, prior to harvest each year, the Canadian Wheat Board (CWB) announces initial procurement prices for Canadian grains, which are typically set at 75-80 percent of the forecasted international prices. At the end of the marketing season, final payments are made to producers based on proceeds from international sales. Such procurement contracts are legally binding in the short run, although the long-run acceptance of the contracts, and indeed of the institutional structure of the CWB itself, depends critically on the ability of the agency to provide sufficient final payments to compensate producers for their initial losses on below-market sales of grain.
Throughout, we confine attention to a domestic downstream firm that is legally allowed to establish vertical control of the upstream market through the contractual arrangement described above, while the foreign firm operates under the auspices of an antitrust authority that does not allow the formation of procurement contracts. That is, the foreign firm is constrained to purchase inputs in the spot market at marginal cost c.
Let Q represent industry output of the final good and denote the downstream inverse demand function as P(Q), which is assumed throughout to be strictly decreasing and twice continuously differentiable. Furthermore, it is assumed that
which ensures the existence of equilibrium and implies that outputs are strategic substitutes.1? The model is solved using backward induction. Accordingly, the output stage is solved first, followed by the acceptance and contract stages, respectively. If the upstream firm accepts the contract proposed by the domestic downstream firm, then the objective function of the downstream firm in the output stage is r i(q~, Q, a, w, F) = (1a)(P(Q)w)q~ -F.
(2)
Maximizing (2) which is negative given (1). In the acceptance stage, the upstream firm is willing to accept the contract proposed by the domestic downstream firm provided it receives a payment no less than its opportunity costs. Given that the upstream industry is perfectly competitive, these opportunity costs can be normalized to zero without loss of generality. As a result, the upstream firm accepts the contract proposed by the downstream firm whenever the following participation constraint is satisfied:
In the contract stage, the downstream firm chooses the terms of the contract so as to maximixe profits in (2) subject to the participation constraint (6) and the output stage solutions above. Substituting the output stage solutions into (2) and (6), the contracting problem can be written as P(Q(w, c) )c]ql(w, c).
w Suppressing some of the output-stage solution notation, differentiation of (7) with respect to w gives the necessary condition for a profit-maximizing 
The equilibrium levels of output for the domestic and foreign firm are thus obtained by substituting Q* = q* + q* into (9) and (10) and solving these two equations simultaneously.
To determine the equilibrium choice of w, denoted w*, the ouput solution (9) is substituted into (3), which obtains w*c = -q* P'(Q*) ~q2(q*, Q*) < 0,
aq\ where the inequality holds by (1) and (5). Thus, the optimal contract by the downstream firm specifies that the upstream firm sell inputs at a loss to the downstream firm. For the case of upstream vertical restraint, the downstream firm compensates the input supplier for selling at a loss in expression (11) through the 11 Note that there are also many possible combinations of profit sharing and fixed transfers that the downstream firm can use to compensate the upstream firm for selling inputs at a loss to the downstream firm. For example, it is possible to combine these two forms of vertical control in various systems of "impure" equity sharing that involve both a fixed revenue transfer and a share of downstream profits. . 9133 (F.T.C., November 1, 1990 ). In the case of vertical restraints, a single firm contracting for a lower price with an upstream producer would not be considered to have the requisite anticompetitive effect on market power under Section 2 of the Sherman Act unless there is also evidence of monopsony power in the industry. See Medical Arts Pharmacy of Stamford, Inc. v. Blue Cross & Blue Shield of Connecticut, 518 F. Supp. 1100 (D. Conn. 1981), aff'd, 675 F.2d 502 (2d Cir. 1982) . 15 See William P. Bivins Jr., Texaco v. Hasbrouck: The Supreme Court Reviews Functional Discounts under the Robinson-Patman Act, 36 Antitrust Bull. 413 (1991). payment of a fixed transfer, F. If a is set equal to zero in the above model, then the participation constraint (6) implies that the optimal payment (that is, the minimum sufficient payment) is given by F* = (cw*)q*.
III. BACKWARD LINKAGES AND STRATEGIC TRADE
(12) Through use of (12), the downstream firm is thus able to use the upstream vertical restraint as a mechanism to create a credible output expansion in the final goods market by restructuring production costs between fixed and marginal cost components. The upstream price restraint, which stipulates a below-marginal-cost input price in the domestic upstream market, thereby precommits the domestic firm to an ex post beneficial output expansion in the downstream international market.
B. The Case of Downstream Equity Sharing
It is well known that vertical control can be arranged in various institutional forms. In conventional circumstances of retail vertical restraint (for example, resale price maintenance), a producer can solve various retail externality problems, often equivalently, through franchising and exclusive territories, through quantity forcing, and through direct integration of retail units. Similarly, the strategic advantage gained by employment of an upstream vertical restraint, as outlined above, may be accomplished with a backward contract that relies on equity sharing in the downstream industry.
As David Flath demonstrates, vertically related Coumot-Nash oligopolies produce a greater level of output when upstream firms own equity shares of downstream firms.16 However, linked equity interests violate antitrust law in certain nations. For example, the U.S. Supreme Court ruled against DuPont holding a stock interest in General Motors on the basis that DuPont's ownership share allowed it to sell paint and fabric on grounds other than "competitive merit."17 Similar vertical antitrust laws regarding equity-sharing arrangements also exist among most E.U. members, while other nations such as Japan, Korea, China, and Brazil allow linked equity interests in vertically structured sectors.18
Under a system of downstream equity sharing, the downstream firm compensates the upstream firm with a share of profits in the international mar- Equations (1), (5), and (10) together ensure that a* lies between zero and one, which implies that the contract can be interpreted as a profit-sharing contract.'9
The idea that equity sharing can be used as a strategic mechanism in a competitive upstream industry is related to the incentive for delegation within a single institution. As observed by Chaim Fershtman and Kenneth Judd, the owner of a firm has an incentive to distort his or her manager's incentives (for instance, toward sales instead of profit maximization) whenever the reaction of the owner's competitors is beneficial.20 Our analysis reveals a similar result here in the case of arm's-length transaction. A vertical contract that transfers a share of downstream equity to the upstream firm provides a method of precommitment that is equivalent to that acquired through the use of an upstream price restraint. The use of vertical contracts to acquire strategic advantage, therefore, is quite robust to alternative methods of compensation between upstream and downstream firms.
IV. IMPLICATIONS FOR POLICY ANALYSIS
The control of upstream production decisions, either through upstream vertical restraint or through downstream equity sharing, results in an outcome similar to that acquired through direct government export promotion. However, unlike the case of export subsidization, in which the best response strategy of a foreign government is a countervailing subsidy, unilateral outcomes are maintained when vertical antitrust law is not sufficiently harmonized across nations or when certain nations employ government marketing agents while others do not. The enforcement of vertical antitrust Rev. 1069 (1991) , derives a similar result for the symmetric case of n firms under conditions of linear demand. The derivation provided here is more general and can readily be extended to consider the symmetric n firm case. 20 Fershtman & Judd, supra note 4. laws within a nation, in fact, may provide the very mechanism by which firms in a rival nation are able to acquire and maintain strategic advantage in the international market. Irregularities between downstream firms in the ability to establish backward linkages can thus create asymmetry between nations in the balance of trade. Differences between nations in antitrust laws may also affect comparative advantage in vertically structured sectors. If downstream firms capitalize on legal opportunities for upstream vertical control, then nations with lenient vertical antitrust laws may gain comparative advantage in the production of finished products. Conversely, a trade competitor with restrictive vertical antitrust laws may have comparative advantage in the production of raw commodities and truncate the chain of vertical production at the upstream level. The source of comparative advantage in vertically structured sectors is an important policy concern for governments that wish to maintain domestic downstream industries and attract foreign investment in high-value-added stages of production. An implication of this paper is that enforcing restrictive vertical antitrust laws at the national level may be inconsistent with such objectives.
Another implication of the model is that a uniform relaxation of antitrust laws across nations generates a procompetitive effect. When contractual relations are allowed to develop in both domestic and foreign nations, a noncooperative Nash equilibrium arises in which the formation of a vertical contract is a best-response strategy to contracting by a rival firm. Thus, vertical coordination is likely to occur multilaterally in environments with relaxed vertical antitrust legislation, even though such actions reduce aggregate profit in the downstream industry. In the present context, the procompetitive effect of such multilateral contractual relations would lead to an enhancement of global welfare, as the formation of highly refined linkages between firms expands global production, reduces the price of the final good, and thereby increases social surplus.
V. CONCLUDING COMMENTS
The existing literature on strategic trade theory focuses primarily on the role of government intervention in redirecting firm-level behavior to welfare-improving trade equilibria. In this paper, we have explored a much different characterization of strategic trade in which the only role of a nation's regulator is to determine the legal boundaries that govern firm behavior through the establishment of national antitrust policy.
The paper has demonstrated the ability of downstream firms or government marketing boards to employ backward linkages with affiliated upstream producers to generate strategic advantage in export markets. Alter-native systems of upstream price restraints and downstream equity sharing were shown to be consistent with profit maximization in each stage of production. In the context of nonharmonized vertical antitrust legislation, the paper has demonstrated that backward linkages improve the strategic position of firms that operate in nations without legal impediment to vertical control. Thus, antitrust laws, which have ironically been shown to decrease welfare in many different contexts, also adversely affect domestic profitability and reduce export volume in international markets.2' Future international trade negotiations are likely to focus on ways to further limit government intrusion in global markets. An important implication of the paper is that nations with restrictive vertical antitrust legislation have an incentive to establish greater harmonization of international laws. Vertical antitrust legislation is strategically disadvantageous to a nation in that it limits the establishment of backward linkages with upstream producers as precommitment mechanisms in export markets.
Previous studies have suggested that, eventually, global trade may fall under a general set of harmonized competition policies.22 In order for this to occur, a greater understanding is needed about the importance of antitrust harmonization. The findings in this paper address these questions for the subset of antitrust law pertaining to vertically structured economic sectors. An implication of the paper is that nations with stringent regulations governing vertical transactions have an incentive to negotiate for further harmonization of international antitrust laws.
